(THOMAS) as well as micro-scale results from hydrological investigations in SE-China (ZEPP) were presented.
The Chinese scientists and officials reported on wetland studies (ZHAO, WANG and ZHU, CHANG, WENG, LI and GAO) , flood hazards (XU and WANG), ecosystem services (JIANG, YAN, N. and YU, YAN, B., YU) , influences of global change on the upper Yangtze catchment area (LU and ZHEN), fishery and ichthyology (CHANG and GU), nature protection (YU and ZHANG) as well as on regional planning (DENG, DUAN, ZHU, CHEN and MA) .
During a post-conference tour the participants were shown key-areas for wetland regeneration in the Dongting Lake area.
Flood protection in the middle Yangtze region
The middle reaches of the Yangtze (Changjiang) River extend from the Three Gorges Dam near Yichang to Juijiang and cover a catchment area of 77,000 km 2 , including many lakes and tributary rivers (Fig. 1 ). The extremely low river gradient and the inflow of numerous tributary rivers contribute to the danger of flooding. Flood disasters are reported to have taken place at least from the first century AD. However, it seems that the floods causing loss of life and considerable damage are now happening more frequently than in the past (cf. Tab. 1 and JIANG et al. 2004) .
Flood protection of the middle reach has a long tradition. The Yangtze River used to inundate many thousands of square kilometres almost every year, claiming the lives of thousands of people. The flood control system consists of dikes and retention basins. The major flood defence along the river consists of the 3,570 km long grand levees north and south of the river, but of equal importance are the more than 30,000 km of levees along the tributaries, riparian lakes and canals, and on a local scale, protective walls built by municipalities. Retention basins also play an important role in the flood protection system. Their purpose is to protect the grand levees, whose breach would cause damage because they protect the 126,000 km 2 plain on which 75 million people are dwelling and many industrial hubs such as Wuhan, Nanjing and Shanghai are located there (WANG a. PLATE 2002) .
The Dongting and Poyang Lakes play important roles in reducing crest flood discharge of the Yangtze River. Dongting Lake (Fig. 2) used to be China's largest freshwater lake. During the younger earth's history the lake was dammed by the alluvial sediments of the Yangtze River in the north of the basin area. The Yangtze River supplies the largest portion of the total inflow into Dongting Lake through the Songzi, Taiping and Ouchi channels. An additional four rivers (Xiangjiang, Zijiang, Yuangjiang and Lishui) contribute to the lake waters entering the lake from the southwest and south. The total lake area during summer floods was reported to cover an area of 7,000 km 2 in the middle of the 20 th century, while during winter time the open water surface is restricted to comparably narrow channels.
In 1952 the lake was enlarged by a flood retention basin with 52 sluices at its northern and 32 sluices at its southern edge. "The mean annual runoff volume of the Dongting Lake is estimated at 301.8 billion m 3 with the flood waters discharging into the Yangtze River via Yueyang. The mean annual sediment yield into the lake is estimated at 129 million m 3 and an average of 100 million m 3 silts up in the lake every year" (HYDRO AND POWER DEPARTMENT OF HUNAN PROVINCIAL GOVERNMENT 1996, 1). Figure 2 shows the maximum discharges of Dongting Lake's major inlets and outlets. Wetland reclamation and sedimentation led to a constant decrease of the lake's area Fig. 3 ). Since the 1950s Dongting Lake ranks only second in size following Poyang Lake in the neighbouring province of Jiangxi. In terms of water volume it is still the largest freshwater body in China. Since 1949 large scale construction (dikes, wetland drainage and reclamation) have led to a total dike length of 5,812 km, dikes including 3,471 km along the Yangtze and other rivers for flood protection and 1,509 km along the floodways. The total installed electric irrigation and drainage pumping capacity amounted to 600 MW (HYDRO AND POWER DEPARTMENT OF HUNAN PROVINCIAL GOVERNMENT 1996).
In 1998 an extreme flood occurred on the Yangtze River, which resulted in serious flood damage and affected 8 million people. The return period of the flood was about 100 years in terms of flood volume. The flood stages in the middle reaches of the river were even higher than those in 1954 although the flood crest discharge was smaller. The capacity of the Dongting and Poyang Lakes, lakes to reduce the crest flood discharge, was much smaller than in 1954, and heavy rainfall in the lake watersheds caused high water levels in the lakes and reduced the retention capacity for Yangtze floodwater. The two lakes retained 65 billion m 3 of water and reduced the peak discharges in the river by 28-56%.
In the middle and lower reaches of the river and in the area of the two lakes, dikes of 1,075 polders were broken and 321,000 ha of land were inundated, of which 197,000 ha were farmland (WANG a. PLATE 2002) .
The main reasons for the high flood levels are the In 1998 only about 10 billion m 3 were retained on floodplains, partly because of fewer levee breaches. Also, the regulating function of the Dongting and Poyang Lakes was much reduced. In the past 40 years sediment deposition and reclamation in the riparian lakes have reduced the lake area, so that in comparison with conditions in 1954 the volume of the Dongting Lake in 1998 was reduced by 10.1 billion m 3 . The flood problem was aggravated by silting up of the river channel.
The 1998 flood has given reason to rethink the strategy of flood control of the river. The new strategy rests on the following actions: construction of the Three Gorges reservoir; reinforcing and increasing the height of the levees; conversion of some polders back into river channels ; increasing the size of Dongting Lake by returning farmland to the lake area to increase its flood detention capacity; dredging the main channel of the river; relocating people from flood detention polders; reclamation and reforestation in the upper reaches of the catchment area (WANG a. 
Wetland restoration projects
On a post-conference field trip the participants were shown key localities of wetland restoration projects around Dongting Lake. The central Yangtze region is one of 200 eco-regions worldwide as identified by WWF. It includes two Ramsar sites (Fig. 4 ) of wetland ecosystems with international significance (WWF 2005a) .
Xipanshanzhou Polder has an area of 110 ha with a population of 580, established in 1972: "Flooding occurred three times between 1996 and 1999 and people suffered significant property losses. After the launch of WWF Yangtze Programme in 1999, Xipanshanzhou Polder was chosen as a pilot site for wetland restoration. The farmers moved to higher ground and allow the floodwater to flow into the polder. Four years passed, and people wasted no time in building dikes and resisting flood. They have learned to breed aquatics" (WWF 2005b, 2) .
Qingshan Polder in the Western Dongting Lake covers an area of 30,000 ha and is managed by the WWF as a nature protection area. The former polder had been established in 1976 and 5,021 people were settled thereafter. Repeated floods caused severe damage, and after the disastrous floods in 1996 and 1998 the inhabitants, mostly farmers, were resettled in safer neigh- Co-management is formed, composed of 7 members including fisherman, NGOs and local Government officers" (WWF 2005a, 3) . In the Eastern Dongting Lake area the Caishanghu National Nature Reserve was visited. Here a monitoring station was set up on the dike to monitor the populations of migratory birds. The dike has a height of 36.3 m a.s.l. and is designed to withstand a flood with a recurrence interval of 10 years. Smaller dikes with heights of 34 m a.s.l. offer less safety and thus do not fully protect agricultural fields and dwellings. Between the Caishanghu National Nature Reserve and the newly built bridge across the northeastern Dongting Lake to Yueyang, large fields belong to state farms. They stand in contrast to the small fields of individual farmers and their families that prevail in the lake region. In the vicinity of the polder the Junshan islet is famous for its green tea. Every year during flood periods the island (0.96 km 2 , maximum height 55 m above the lake level) is surrounded by the lake waters covering the marsh lands. Artificial earth hills rise as safety platforms within the marsh land in the foreland of the large dikes. They are important structures to reduce the risks for human life and properties. As an interesting cross-cultural convergence they resemble the dwelling mounds on the Friesian coast of northern Germany.
Conclusions
The German group was impressed by the huge challenge the Chinese society has to face in terms of flood protection. The achievements of Chinese scientists and the administration in mitigating flood hazards by a variety of measures was acknowledged. Chinese scientists strongly promoted the idea that flood peaks can be significantly lowered by opening polders and restoring wetlands. German counterparts stressed the need for integrated flood action planning taking into account various economic and land use needs as well as ecological functions. The complexity of flood protection for sustainable development in the middle reaches of Yangtze River is so immense that the short visit could not by far illuminate all aspects of the problem. It is obvious that further research and investigation is needed and organizational structures adapted to the regional requirements have to be developed. In the future the effects of the Three Gorges Dam and of the river diversion to North China on discharge and matter flux (solid matter and solutes) have to be studied thoroughly. The German participants were impressed by the openness of the Chinese colleagues from the fields of science and administration to discuss details of water quality issues and the public discussion and controversy concerning large water engineering measures.
A complementary workshop in Germany is planned to introduce the Chinese colleagues to the German handling of similar challenges and to continue discussions, which are expected to evolve into future cooperation projects.
